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SOLAR AND SKY RADIATION XEASURED AT WASHINQ- 
TON, D. C., DURING OCTOBER, 1915. 
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By HERBERT H. KIPBALL, Professor of Meteorology. 
[Dated: Wa~hinzton, D. C., Novn:iLrr 16, 1915.1 

I n  Table 1 are suninmized the measurements of the 
intensity of direct solar radiation ninde by the Weather 
Bureau a t  tlie Aniericnn University,' Wnshington, D. C., 
durinv October, 1915. The nieans for the month are 
sli h t b  lower than the 5-ycar means published in the 
B&etin of the Mount Weather Observatory, 1913, 
5:1S2, Table 3. 

and in K lis vertical, with the sun a t  zciiith distance GO", 
averaged 64 per cent, with a iiiasirnuni of 70 per cciib on 
the 33d. This latter is 6 per cent higher tlinn the average 
masiniuni polarization for October published in the Eul- 
letin of the Mount Weather Observatory, 1910, 3: 114, 
Table 16, and 1 per cent higher than any polnrizntion 
measurement previously obtained at Washington in 
October. 
TABLE l.-Solar radiution iniensifies at Washington, D.  C., during 
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In  Table 3, column 3 gives the daily tot.als of solar a d  
sky radiation received on a horizontnl surfnce n t  the 
American University during OctoEer, 1915. The mens- 
uremei1t.s were made wit.h R Callendnr recording pyrlielio- 
meter, as described in the REVIEW for March, 1915, 43: 
100. Table 2, column 3, iTes the dnily dc mrtures froin 

pa e 110, Table 4. 
#he "Percentage of possible sunshine" and the 

''Average cloudiness,'J given in colunins 5 and 6, Table 2, 
have been taken from the records of the observat,ory of 
the central office of the Weather Bureau. The monthly 
mean percentage of possible sunshine is 63, or pract.icillly 
the same as the normal for October. 

the normals published in t % e same number o 1 the REVIEW, 

1 For a dewription of cxpnsiires 01 ln.;trii!lienls and dctalb of methods o! observo- 
tlon sea thls Rgvisw, December, 1Q14,42:c*18. 

OCTOBER, 1915 

The above clata, indicate the usual number of hours of 
sunshine during October, but radiation intensities slightly 
below the average for the month. The third decade WM 
the only one showing radiation in escess of the normal. 
TARLE 2.-Daily totals and departures of sol!7r and sky radiation at 

Wi'trsliing/on, D .  C . ,  diiring October, 1915. 
[Gram-?alories pcr square cent imetar of horizontsl surrnce.1 
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EFFECTS OF HURRICANES ON THE UPPER AIR 
CURRENTS. 

By Prof. \V. Ii. PICKERINO. 
[Doled: Mmdevi!lr. Jamaica, Nov. 11,IPl5.1 

It is &ell known t,o astrononiers that if we point a 
tclcscope on n bright star, reniom the eyepiece, and 
place tne eve near thc i'cc'us, me shall perceive a bright 
disk crossed by dark fluctuating clots or lines clue to air 
currents in our upper atmosphcre. The same result is 
obt.nined if we draw out the eyepiece a few millinleten 
bcyond the focus. In the latter case if we determine the 
number of iiiilliiiiet,crs , we can rcndily conipu be the alti- 
tude of the current whose niot,ion we :we observing. The 
dark lines travel longitutliiinlly, and the dinnieter of the 
o1)jective divided by their number gives us the linear 
distmce betwcen them. 

It lias been t,ke writer's fortune, good or bad, to be on 
thc island of Jamaica during the lassage of four hurri- 

is of fuiidanientd im mrtnnce in all astronomical obscr- 

ably is in most tropical countries as corn ared with what 
is found in northern latituclcs. In  ea,c Fl case, howevex, 
a few days before the passage of the hurricane the de& 
nition, or "seeing" as i t  is usually cdlod, dropped to a 
oery niarkecl degrcc, indeed i t  became as bacl as it usudl 
is in the north. Such bad "seeing" is never experien J 
here unless a hurricane is in the vicinit . To express the 
fact numerically, the "seeing" wua& fluctuates here 

canes in its vicinity. The ntiiiosp I ieric definition, which 

rations, is mccptionn h y good on this island, as it prob- 

. 
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from 8 to 12, the latter being perfect. On rare occasions 
it drops to 6, which is about the best we have in Cnm- 
bridge, Muss. At the approach of n hurricane the 
“seeing” drops to 4 nnd sometimes to 3. 

This fact was first noted in August, 1S99, a t  the time 
of the pnssage of a severe hurricane to t,hp north of Haiti. 
Thk center wlls a t  n distance of 450 miles and did not 
rench Janiaica (Anads, Htxrvard Ohsemat.ory, v. 61,. p. 
21). The nest obseiration was from our present st.ation 

’ in hIandeville in 1912. On the orcning of Novcniber 9 
the “seein-” had been rather poor, 7, but at, midnig!it it  
suddenly cfropped to 3. Aft.er that we had continuously 
cloudy ni-lits and no observations were secured for two 
weeks. ‘ h e  disturbnnce was not nnnounced by the 
Weather Bureau until November 12, but on the 9th the 
center was . robnbl located about 500 niiles to the south 
of us. On &oveder  15, 16, and 17 we l i d  19.70 inches 
of rain, but the center did not xtss us until tlie 13th. I t  

the wind was estimated n t  55 miles. 
The t.liircl hiu-ricane observed occiii~ed in August of 

the present year. On t.he erenilin of the loth the seeing in 
tlio zeiiit,li mas noted as 11. h e  nest afternoon the 
highest masimuni temperature in three years was re- 
corded here, SS.‘T’F. and we were inf~?rinetI t.hst t.he 
Westlior Buroiiu inclicntcd a dist,url:rznce sout.h id Yorto 
ltico, so~iie SUc) miles to die east of us. Since thc hurri- 
cane center is ;~lways smdl, t,lie cliaiica t h t  i t  will strike 
us is not ‘ F C T ~  great,. We do not consider its iiierc pros- 
imity as x -wry clnngwous phenoniciion, either t,o OUS- 
selves persoidly or to our iiist.ruinents, but it, is crrt.ainly 
a nuisnnce. I t  ilot only t ~ h - ~ y s  dsmages C J U ~  bnnann:; a d  
shrubs, hut it int,erferes for n num1)er uf days with 0 1 . 1 ~  oh- 
servations. I t  was t,lier!refore with soim crmuiclcrfi5!0 in- 
terest, t.liiit we t.nrncd our t.elesc.ope to the zc1iit.h thtit, 
evening t.0 biJk n t  the inchat iims. Thcrc! w w  110 fiiis- 
t,al.ring t.lieiii, the sacing hnd clroppd to 4, nncl t,he imwe 
was coiistiintly f1uctu;iting in 1iot.h size ant1 slinpe. S t ,  
to  the n:tI;ed e\-o the stiirs nppenred LLS stently :IS usi~itl, 
no t\+-inkliiig 110inv visiblt? at. :I gront,er dtit.ude tliaii SOo. 
The center p a s d  50 nii~es to t.lie mrt.Ii of us at4 8 a. in. 
of Augmt 1:j. The niasimum wind velocit,y was esfi- 
niat.ecl tit, 40 miles, hut it, niny h a ~ e  been rathar higher in 
the nightt.iine. The t.otnl raniftill oii t.lie 12t.h, 13th, nncl 
14th WLS 15.85 inches. 

On tho 
night, of the 21st the seeing on the 1110o11 was recortld ns 
8. Doubtless in the zenith it, \\*-ou:il lime beon higher, 
perhaps 10. The nest, night. at S o’clock it. \vis reduced 
to 5, tuid at 4 o’clock the €oUow-iiig inoriiing to 3. ‘Iliere 
was no doubt, but that t.liere wits t rou lh  ngnin t.o the 
east of us. The distmce of t.he center at, this time WAS 
750 miles. We focused on t,he air c.urrents, nnd found 
theiii coniiiig fruni t.he east 80° sout,h, rather s lody,  the 
lines oc.c~~sionally breaking int.0 dots. T h y  canic! prct t.y 
nearly direct frCJlll t.he st.vrni canter. The tlist.:iiice be- 
tswlrean t,he lines was 1.5 to 2 inches. It, W:LR a very dry 
night, wit.11 tlie st.:m twiiililing up to an ultit.u& ot 500. 
The iiext nft.ornoon, Septcmber 23, we rewived a GOV- 
eriinient report of n disturbance to the easiwarrl. In the 
evening the seeing mas the simie, 4. but, tha b a ~ ~ d s  11ow 
moveil more swdtly .and wore farther nptirt., about. 3 
inchcu. Their diruc.t.ion wtis t,ho same. The c.urrc?iit 
therefore now c,tinie from slightly to t,he north of tlie 
center. The stws twinkled up to an ctltii..udo i t f  45’. 
Tliere was a good deal of cloud ;iftor 9 p. m. Sept,cmibsr 
24 w:ts a rainy evening. hut. we ‘ut a few plinipscj of thc 

baiids httcl now shifted bo enst 6’ south, w-llich mas par- 

caine within 55 miles of us, ant 1 tho niasiniuiii ve1ocit.y of 

Our fourt.ii hurricane came in Scpt,eiiilm. 

stars bet.ween t.he htmving c.louc pi s. The dirttctioii of the 

east or west. Their breadt.h had increased to 5 inches. 
The wind came in gusts from the east, estimated at  8 
miles. The ceiit.er was now some 300 d e s  to tho south- 
enst of us. 

Our tehcope is of 11 inches rcpcrture, furnished with 
a diagonal eyepiece for zenith obsorvations. When the 
eyepiece was pulled out 5 niillimeters beyond the focus, 
the air cui-rents were ensilr seen, and even at  2 milli- 
meters they were visible. h i s  latter would correspond 
to an dtibude of 6 miles. The lowest dtitude observed 
wns 1.5 miles. The direction seemed to  be t,he same s t  
b0t.h alt.it,udes, but, obserrat.ions c.ould only be made 
tmlmJUdi occauiond holes in the clouds, while it was not 
desirahe t.0 espose the tolescope to the frequent showers. 
0hsersa:ions were therefore snmewliat imperfect. 

The miter has received n t,racing of the pat,h of this 
hurricrtne through the kindness of the Government mete- 
orolugistr, Mr. hlaswell €ML1 The center passed 90 miles 
to t.hc south of us early Sspboinber 35. The wind was 
not estimat,ed higher hero t,linn 25 miles. The total rain- 
fill1 on Seftoniber 25, 26, and 27 was 18.39 inches, 9.90 
inches fa1 ing on the first date, which-is our record for 
the past t ,hee gears. 

28’ HALO WITH UPPER AND LOWER TANGENT ARCS. 
By c. G. A m m a ,  Assistant Observer. 

p a t e d :  Weather Bureau, Rlchnond, Va., Oct. 28,1915.1 

c 
Y * .  . .  .’ . . I :. 1 .  

“lie cirro-stratus clouds which covered the sky at  
noon October 26, 1916, a t  Ricliniond, Va., were the 
occasion for a complete solar halo in combination with 
tlie upper aiid lower tangent wc.s (c and d?, fig. 1) that 
are sonietinies observed with this halo. The radius of 
the halo [as measured with tlie device described in this 
EEVIEW, May, 1915, p. 314) was 21’ 30‘. Tho lower 
suniniit resembled a diel ion and was of a bright, 
wliitisli c.olor, but of Ettle late.ral extent. m e  upper 
sulliiiiit wiis longer, of better colors, and had a flattening 
efiect on t*lie nppearsnce of t.he halo a t  this oint. 

At 12:50 p. m. (75th mer. time) there wastt t le change 
in arrangement, but the colors were more brilliant. 
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FIG. 1.-2Z0-htalo u and tan nt armr and dr: with a fragment of the 4V-haIo (P), b, Sean 

at  R.chmonzVa. ,  1915,26 Oct., 150 p. m. (75th M. S. T.). 

At I :50 p. m. the lido had faded noticeably while the 
tangent arm had brightened and lengtliened, especially 


